Medically needy pathways may provide temporary catastrophic coverage for lowincome Medicare beneficiaries who do not otherwise qualify for full Medicaid benefits. Between
Despite almost universal Medicare coverage for older Americans, Medicare beneficiaries still face significant health care costs. Compared with older adults in other industrialized nations, American seniors are the most likely to report cost-related health care access barriers (Osborn, Moulds, Squires, Doty, & Anderson, 2014) . In 2010, traditional Medicare beneficiaries paid an average of $4,734 in out-of-pocket health care spending for Medicare cost-sharing, premiums, and services that are not covered by Medicare, such as long-term care (Cubanski, Swoope, Damico, & Neuman, 2014) .
Low-income Medicare beneficiaries face a fragmented set of financial assistance programs that have been created piecemeal over the years to cover specific out-ofpocket expenses (Carpenter, 1998; Medicaid and CHIP Payment and Access Commission, 2013; Moon, Brennan, & Segal, 1998; Nemore, Bender, & Kwok, 2006) . One such narrowly defined program is the Part D Low Income Subsidy (LIS) program, which reduces prescription drug coverage costs for beneficiaries who have income levels below 150% of the federal poverty level (FPL) and few assets. In 2014, 12.8 million beneficiaries participated in this program. Most of this population also has Medicaid coverage, but 1.5 million receive no additional financial assistance from Medicaid, which has more restrictive eligibility requirements than Part D LIS (CMS Chronic Condition Data Warehouse, 2016) . Survey data suggest that Part D LIS participants without Medicaid coverage face high out-of-pocket costs for other medical expenses besides drugs (Briesacher et al., 2010) .
If Part D LIS beneficiaries live in a state with a medically needy pathway for Medicaid eligibility, they may be able to access Medicaid benefits when they have high medical expenses. Although all states are required to meet minimum federal requirements for providing Medicaid benefits to the lowest-income Medicare beneficiaries, states have the option of providing Medicaid benefits to Medicare beneficiaries with high medical out-of-pocket costs. As of 2009, 36 states and the District of Columbia offered medically needy programs or comparable eligibility pathways where beneficiaries can deduct medical expenses from their income and qualify for full Medicaid on the basis of their net income (Kaiser Commission on Medicaid and the Uninsured, 2010; Walker & Accius, 2010; Watts & Young, 2012) . About 9% of the nation's 10 million dual-eligible beneficiaries qualify for Medicaid through a medically needy program (Medicare Payment Advisory Commission and Medicaid and CHIP Payment Access Commission, 2016).
Because eligibility through a medically needy pathway is directly tied to medical expenses, Medicare beneficiaries may only qualify for this type of Medicaid coverage when their medical out-of-pocket costs are high. Although there is a high degree of correlation in a Medicare beneficiary's medical spending over time, there are still significant changes from year to year in whether a beneficiary has persistently high costs (Nardi, French, Jones, & McCauley, 2015; Riley, 2007) . Such patterns could influence whether beneficiaries remain eligible for Medicaid through medically needy pathways.
Understanding these Medicaid entry dynamics has important implications for whether low-income Medicare beneficiaries experience financial barriers to care. Even though Medicaid coverage through a medically needy program may provide an important safety net during high-cost episodes, low-income Medicare beneficiaries may benefit from more stable sources of financial assistance. As many as 16% of dualeligible beneficiaries lose their Medicaid coverage for at least 1 month in a 3-year time period (Riley, Zhao, & Tilahun, 2014) , and there is little data on the impact of these Medicaid coverage lapses. Studies of adult Medicaid beneficiaries under the age of 65 suggest that gaps in Medicaid coverage are associated with greater medical spending and potentially avoidable hospitalizations (Bindman, Chattopadhyay, & Auerback, 2008; Hall, Harman, & Zhang, 2008) . However, it is not clear whether these results generalize to dual-eligible beneficiaries who retain Medicare coverage but lose Medicaid's additional financial protections.
Furthermore, these differences in Medicaid eligibility criteria could complicate interstate comparisons of dual-eligible populations. Within a state's Medicaid population, a beneficiary who might temporarily enter Medicaid during an expensive episode of medical care could have different health care needs and costs than a beneficiary who is a long-term Medicaid participant. If variation in Medicaid eligibility rules leads to significant differences in the composition of each state's dual-eligible population, then it will be difficult to compare quality and costs across state Medicaid programs. For example, it is not clear why the rate of avoidable hospitalizations among dual-eligible beneficiaries who use home-and-community based services is lower in states with medically needy programs compared to states without such programs (Konetzka, Karon, & Potter, 2012) . If these differences are linked to systematic differences in the health and characteristics of dual-eligible beneficiaries based on variation in eligibility rules, then program design and payment policy may need to take such factors into consideration.
This article investigates whether state differences in the availability of medically needy programs are associated with differences in the likelihood that Part D LIS participants will enter Medicaid either permanently or temporarily. We perform a time-toevent analysis to predict Part D LIS beneficiaries' likelihood of any new Medicaid participation. In addition, we investigate the potential link between medically needy programs and duration of Medicaid enrollment, focusing on how beneficiaries' use of health care services may influence ongoing Medicaid participation. We examine a question that, to our knowledge, has not been previously researched: are new Medicaid participants in states with medically needy programs more likely to only have temporary participation in Medicaid benefits? Do these patterns vary depending upon what type of health care services beneficiaries use at Medicaid entry?
Background: Medicaid Eligibility for Medicare Beneficiaries
A Medicare beneficiary's pathway into Medicaid can vary depending on whether they qualify for Medicaid benefits on the basis of being categorically eligible or medically needy (De Nardi, French, Jones, & Gooptu, 2011) . The first population includes beneficiaries whose income and assets are low enough to qualify for Medicaid coverage, regardless of their health care needs or expenses. For beneficiaries with few assets and income below 75% of the federal poverty line, federal law requires almost all states to offer full Medicaid benefits that cover Medicare out-of-pocket costs and additional services not covered by Medicare (Kaiser Commission on Medicaid and the Uninsured, 2010).
Individuals with income between 75% and 100% FPL qualify for partial Medicaid benefits that cover Medicare premiums and cost-sharing. Some states elect to extend full Medicaid coverage to this population. In all states, individuals with income up to 135% FPL can qualify for partial Medicaid benefits that cover Medicare premiums. Asset limits are modestly higher, or waived in some states, for partial Medicaid benefits.
In states with medically needy programs, use of health care services directly influences whether someone is eligible for Medicaid. Across the 37 state Medicaid programs (including D.C.) that offered medically needy programs in 2009 or other options for deducting medical expenses from income to meet eligibility requirements, the net income thresholds ranged between $100 and $991 and most programs had assets limits of $2,000 (Kaiser Commission on Medicaid and the Uninsured, 2010; Walker & Accius, 2010; Watts & Young, 2012) . Appendix Table A1 provides information on the presence of a medically needy pathway in each state.
Medically needy coverage is often associated with long-term nursing home care, which is not covered by Medicare and is well-established as a risk factor for Medicaid entry (Adams, Meiners, & Burwell, 1993; Liu & Manton, 1989) . In fact, many states elect to set higher income limits for individuals who require institutional long-term care services, an option that bypasses the need to assess whether beneficiaries meet medically needy net income limits after long-term care expenses. These income limits are set at 300% of supplemental security income limits in most states that offered this eligibility pathway in 2009 (Kaiser Commission on Medicaid and the Uninsured, 2010.
However, beneficiaries may also qualify for medically needy Medicaid coverage through other health care expenses that are not related to long-term care. For example, some evidence from studies that are not limited to Medicare beneficiaries suggests that medically needy programs may be associated with greater Medicaid participation in populations with large out-of-pocket costs for pharmaceuticals (Bhattacharya, Goldman, & Sood, 2003; Lakdawalla, Sood, & Goldman, 2006; Zerzan, Edlund, Krois, & Smith, 2007) .
New Contribution
There is little evidence on how Medicaid entry among Medicare beneficiaries varies according to a state's Medicaid policies. Two survey-based studies suggest that Medicaid participation is greater for beneficiaries over age 65 in states with more generous coverage of home-and-community-based long-term care (Pezzin & Kasper, 2002) and in states with less restrictive income and asset definitions (Ungaro & Federman, 2009 ). These cross-sectional studies measure whether Medicare beneficiaries have any Medicaid participation (new or ongoing). In contrast, our study analyzes whether states' policies regarding medically needy pathways are specifically associated with new Medicaid entry. This approach is feasible because we use Medicare administrative data to identify a large sample of low-income Medicare beneficiaries and follow them over time. Because we can follow beneficiaries' Medicare participation over time, we can also examine whether new Medicaid enrollees have only temporary or longer term participation in Medicaid. Furthermore, our study updates the existing evidence on how state policies influence Medicaid participation by using more recent data than previous studies.
Conceptual Framework
To understand how medically needy pathways may be associated with patterns of Medicaid entry and exit among Medicare beneficiaries, two sources of influencing factors must be considered. First, a Medicare beneficiary may gain or lose Medicaid coverage if he or she acquires or loses eligibility for Medicaid benefits. Second, even if a Medicare beneficiary is consistently eligible for Medicaid, his or her participation in Medicaid may change depending on awareness of the program, navigation of the application process, and perceived need for Medicaid benefits.
Transitions in eligibility for Medicaid may be due to changes in a beneficiary's financial resources, use of long-term services and supports, and, in states with medically needy pathways, a beneficiary's medical expenses. Among beneficiaries who qualify for Medicaid through categorical eligibility pathways, a change in income or assets can be a significant factor in Medicaid transitions. For example, if a Part D LIS participant experiences a decrease in income or assets due to the loss of a spouse or dwindling retirement savings, then he or she may gain eligibility for Medicaid and become dual-eligible. Conversely, if a dual-eligible beneficiary gains income or assets, then she may no longer be eligible for Medicaid. Because all states must offer categorical Medicaid eligibility, these factors affect all Medicare beneficiaries.
A change in beneficiaries' need for long-term care services might also change their eligibility for Medicaid, especially if they live in a state with higher Medicaid income limits for beneficiaries who require institutional long-term care. For example, a Part D LIS beneficiary who initiates a residential nursing home stay may gain eligibility for Medicaid under these special income limits and maintain eligibility for as long as long-term services are required.
Relative to states without medically needy pathways, one unique factor that affects eligibility in states with medically needy pathways is out-of-pocket costs for various medical needs. Among beneficiaries who qualify for Medicaid through medically needy pathways, a change in their medical expenses can change their eligibility for Medicaid. For example, a Part D LIS beneficiary could qualify for Medicaid benefits while she was experiencing an event with high out-of-pocket costs, but no longer be eligible for Medicaid once her medical expenses abated. In effect, medically needy programs expand Medicaid access to Part D LIS participants who, despite having incomes above Medicaid categorical eligibility limits, would still have difficulty paying for an expensive medical event. In this case, Part D LIS participants who live in a state with a medically needy program could be more likely to enroll in Medicaid than Part D LIS participants without access to such programs.
If Part D LIS participants qualify for Medicaid through a medically needy program during an acute, expensive medical event, then these beneficiaries may no longer qualify once the event resolves. In that situation, we would expect to see higher rates of these beneficiaries having only temporary Medicaid enrollment in states with medically needy programs compared to states without medically needy programs. On the other hand, medically needy programs could also act as a safety net for Medicaid enrollees who lose Medicaid eligibility in other pathways, such as income-based criteria. A medically needy program could improve retention by providing more options for maintaining Medicaid benefits.
One potential marker of whether Part D LIS participants are entering Medicaid through a medically needy pathway during an acute medical event or during an extended period of illness is the type of services that beneficiaries use as they enter Medicaid. For example, beneficiaries who enter Medicaid as consumers of long-term nursing home services will probably require continued financial assistance for an extended period of time. Such expenses could maintain beneficiaries' eligibility for Medicaid. Furthermore, beneficiaries may receive assistance from the nursing home in documenting their continued high medical expenses. In contrast, beneficiaries who enter Medicaid with use of only hospital services might be experiencing an acute medical event that resolves and no longer involves high medical costs, thereby ending their eligibility for Medicaid.
The other main set of factors related to Medicaid entry and exit reflects take-up of Medicaid benefits among eligible beneficiaries. Not all Medicare beneficiaries who qualify for Medicaid on the basis of their income and assets join Medicaid (Dorn & Shang, 2012; Ettner, 1997; Federman, Vladeck, & Siu, 2005; Haber et Beneficiaries who are eligible for Medicaid may not enroll until they have a major medical event, such as a hospitalization, and learn that they are eligible for Medicaid coverage or need assistance paying for medical costs Haber et al., 2003; Lim et al., 2014; Perry, Kannel, & Dulio, 2002) . There is some evidence that the complexity of the Medicaid application process could be a barrier for low-income Medicare beneficiaries (Haber et al., 2003; Perry et al., 2002) . Such concerns might be intensified in the case of eligibility based on medically needy pathways, where beneficiaries must document that their medical expenses are high enough in order to qualify for medically needy coverage. The need to provide documentation of expenses on an ongoing basis could put dual-eligible beneficiaries who qualify for Medicaid under medically needy criteria at higher risk of losing benefits due to not fulfilling reverification requirements.
Method

Study Data and Population
Using the Medicare Master Beneficiary Summary File, we identified beneficiaries who were enrolled in traditional Medicare as of January 2009 and 
Study Outcome and Approach
To investigate whether the presence of a medically needy pathway was associated with greater likelihood of Medicaid entry, we performed a time-to-event analysis for the time period January 2009 to June 2010. The unit of analysis was a person-month. Beneficiaries were observed until they joined full Medicaid, died, or were censored due to Medicare Advantage enrollment. The main advantages of a time-to-event approach are the ability to control for the competing risk of death and to analyze health care use on a time-varying basis, which is particularly important in assessing whether beneficiaries are more likely to enter Medicaid following a costly medical episode.
Key Independent Variables
The main explanatory variable was the availability of medically needy programs in beneficiaries' state of residence. Information on medically needy and other Medicaid eligibility criteria as of the year 2009 was abstracted from a Kaiser Family Foundation publication and an AARP report (Kaiser Commission on Medicaid and the Uninsured, 2010; Walker & Accius, 2010) . Any state with an eligibility pathway that was based on a beneficiary's net income after medical expenses was categorized as having a medically needy program. Appendix Table A1 provides information on the presence of a medically needy pathway in each state.
To assess whether health care service use influenced a beneficiary's likelihood of entering Medicaid, we measured whether beneficiaries had recent hospital or skilled nursing facility use based on claims. If Minimum Data Set records showed that a beneficiary spent the majority of a month in a nursing home without skilled nursing facility coverage, we assumed the person had been receiving long-term nursing home services. Three lagged, time-varying variables tracked beneficiaries' total number of inpatient days, skilled nursing facility days and months with nursing home use over the entire study period. Besides cumulative utilization, we also categorized what type of services beneficiaries had received most recently, following an approach used in Keohane, Trivedi, and Mor (2017) . These three services are often delivered in sequence, so we applied a hierarchy to distinguish whether beneficiaries had used only hospital services, skilled nursing facility services without nursing home care, or any nursing home care in the prior 3 months. This variable was lagged by 1 month to ensure that any use of health services occurred prior to Medicaid entry.
Other Variables
In addition to the medically needy pathway variable, other aspects of states' Medicaid eligibility criteria were identified by a categorical variable for poverty-related income limits (75% FPL or lower, 76% to 99% FPL, 100% FPL) and an indicator variable for whether a state had higher income limits for beneficiaries who require long-term nursing home care (Kaiser Commission on Medicaid and the Uninsured, 2010; Walker & Accius, 2010) .
Individual-level study covariates included beneficiaries' age, sex, and race. We applied a socioeconomic index based on census data for beneficiaries' residential zip codes to divide the study population into five socioeconomic quintiles and identify whether beneficiaries lived in areas with fewer economic resources (Bonito, Bann, Eicheldinger, & Carpenter, 2008) .
Because the amount of the Part D LIS subsidy varies by income level and assets, we included indicators in our model to capture the extent of the Part D LIS subsidy beneficiaries received for the year 2008: full subsidy, partial subsidy (income <135% FPL), and partial subsidy (income <150% FPL; Social Security Administration, 2016). Although all beneficiaries belonged to the Part D LIS program in 2008, they may have added on partial Medicaid benefits or switched to nonsubsidized drug coverage during the follow-up period. Partial Medicaid coverage cannot be obtained through medically needy pathways, so we continue to track these beneficiaries to observe whether they eventually enrolled in full Medicaid. To capture these changes, we created a time-varying categorical variable that measured on a monthly basis what type of prescription drug coverage or financial assistance beneficiaries had for the majority of the past three months. The categories were: Part D prescription drug plan without LIS, alternate prescription drug coverage, no prescription drug coverage, partial Medicaid coverage of the Part B premium, and partial Medicaid coverage of Medicare cost-sharing.
A continuous variable indicating the month of observation controlled for changes over time in likelihood of Medicaid participation. An indicator variable identified January time points, since this is the most common month for beneficiaries to leave traditional Medicare for Medicare Advantage. Because there were some changes to how Medicaid applications were processed beginning in the year 2010, we also controlled for whether time points fell in that year (Government Accountability Office, 2012).
Analyses
We present descriptive statistics about what percentage of Part D LIS participants joined Medicaid in each state according to each state's medically needy income limit (representing states without a program as having a $0 limit). We calculated the Pearson's correlation coefficient between these two measures, weighted by the number of Part D LIS participants in each state.
For adjusted results, we estimated a discrete time-to-event model that examined how beneficiaries' likelihood of enrolling in Medicaid varied across states with different medically needy eligibility criteria. The level of observation for this analysis is a person-month. To account for competing risks, we employed a multinomial logistic model that included death as a potential outcome in addition to Medicaid entry (Allison, 2010; Singer & Willett, 2003) .
To account for how the association between Medicaid entry and a medically needy program might vary based on beneficiaries' recent health care use, our models include an interaction term between the indicator variable for the availability of a medically needy pathway and the categorical variable for recent health care use.
In reporting our results, we present the predicted difference in Medicaid entry for states with and without medically needy pathways, as well as the predicted difference associated with other Medicaid eligibility rules. To account for interactions between health care use and the presence of a medically needy program, we report the predicted difference in Medicaid entry associated with health care use separately for states with medically needy programs and states without medically needy programs.
Because we are not aware of any variation in medically needy program eligibility over the course of the study, we did not include state fixed effects in our models. Standard errors were clustered at the state level.
Sensitivity Analyses
We also tested whether the generosity of the medically needy program mattered by replacing our binary indicator for presence of a medically needy pathway with a continuous variable that measured each state's medically needy income limit threshold, an approach that has been used in previous studies (Bhattacharya et al., 2003; Lakdawalla et al., 2006) . In the latter approach, states without a program have been represented with a zero dollar threshold.
Because Medicare Advantage entry is a potential competing risk to Medicaid entry, we also tested a multinomial model that included Medicare Advantage entry as another possible outcome in addition to no Medicaid entry, death, or Medicaid entry. Because that approach did not change the results for predicted Medicaid entry, we present the results of the model that only included death as a competing risk.
To assess whether the inclusion of the interaction term between recent health care use and the presence of a medically needy pathway influenced our estimates for the main effects of these variables, we also ran three separate versions of our model that omitted the interaction variable: one version that included all states, a second version that included only states with medically needy pathways, and a third version that only included states without medically needy pathways. The latter two versions omitted the variables that indicated each state's Medicaid eligibility criteria. The estimated differences in likelihood of Medicaid entry were similar based on these models, so we do not present these analyses.
Research Question 2: Is the presence of a medically needy pathway associated with greater likelihood of temporary Medicaid participation among new Medicaid enrollees?
Study Outcomes and Approach
To analyze whether the presence of a medically needy pathway was associated with greater likelihood of temporary Medicaid participation among new Medicaid enrollees, we created a person-level model that predicted each new Medicaid enrollee's likelihood of still being enrolled in Medicaid a year after their initial month of full Medicaid benefits. For example, beneficiaries who joined Medicaid in June 2010 had their Medicaid status observed as of May 2011. Beneficiaries' Medicaid participation at that time point was categorized as still enrolled in full Medicaid, switched to partial Medicaid, no longer enrolled in any Medicaid benefits, or deceased.
Key Independent Variables
Like our first study question, the main predictor of interest was the presence of a medically needy pathway. For this study question, the other key variable was beneficiaries' use of health care services at the time they joined Medicaid, as this might indicate whether they entered in the midst of a short-term medical event (such as one that at least initially only required hospital services) or a long-term period of health services use (such as one that required nursing home services). We used the same hierarchy employed in our first study question to create a variable that captured whether beneficiaries had used hospital, SNF, or nursing home services in the month they enrolled in Medicaid. To assess whether the association between temporary Medicaid participation and the presence of a medically needy program varied depending on beneficiaries' health care use at Medicaid entry, we included an interaction term between these two variables.
We also controlled for beneficiaries' cumulative use of health care services (total number of inpatient or SNF days, total number of months with nursing home care) between when the follow-up period started (January 2009) and the month prior to their Medicaid entry.
Other Variables
Most of the control variables from the first research question were also included in the model for the second research question: indicators for other state Medicaid eligibility rules, individuals' demographic characteristics, beneficiaries' level of Part D subsidy benefits at baseline, and indicators for whether beneficiaries joined Medicaid in January or the year 2010. We also included a categorical variable to measure what type of prescription drug coverage or financial assistance beneficiaries had for the majority of the 3 months prior to Medicaid entry.
Analyses
In unadjusted analyses, we examined the correlation between a state's medically needy income threshold and the percentage of new Medicaid entrants that left the Medicaid program within 12 months of their initial Medicaid entry. To more formally test whether there was an association between the presence of a medically needy pathway and the likelihood of new Medicaid enrollees exiting Medicaid, we estimated a person-level multinomial logistic model predicting the outcomes detailed above: still enrolled in Medicaid, switched to partial Medicaid, no longer enrolled in any Medicaid benefits, or deceased.
Sensitivity Analyses
Additional analyses included modeling medically needy pathways based on a continuous variable for medically needy income thresholds instead of a binary indicator for any presence of a medically needy pathway. Much like we did for the first study question, we also confirmed that our results for the medically needy indicator and recent health care use variable were similar when we estimated separate models for all states, states with medically needy pathways, and states without such pathways.
This study was approved by the institutional review boards of Brown University and Vanderbilt University.
Results
Study Population Characteristics
About three quarters of the Part D LIS beneficiaries in our study lived in states that offered a medically needy program (Table 1) . The most notable difference between beneficiaries in states with and without medically needy programs is the difference in area-level socioeconomic indicators. A third of study members who lived in states without medically needy programs, in contrast to 16% of study members in states with such programs, belonged to the lowest socioeconomic quintile of the study population. Part D LIS beneficiaries who lived in states with medically needy programs were also more likely to be white and over the age of 85.
Results: Medicaid Entry
Across our entire study population, 6.7% of Part D LIS beneficiaries joined full Medicaid for at least 1 month. When we compared the percentage of a state's LIS population who joined Medicaid to a state's medically needy income limit, the Pearson's correlation coefficient was positive (ρ = .749, p < .01), indicating that states with higher income limits tend to have a higher percentage of beneficiaries joining Medicaid (Figure 1) . Fifteen states without medically needy programs (represented with a zero dollar threshold) had 4.1% of Part D LIS beneficiaries enter full Medicaid (range across states: 2.6% to 9.4%). In contrast, about 7.5% of Part D LIS beneficiaries in states with medically needy programs joined full Medicaid (p value <.01 for comparison). The proportion of beneficiaries joining Medicaid exceeded 10% in eight states with medically needy programs, most of which had medically needy income limits more than $500. Even after adjusting for other variables in our time-to-event model, Part D LIS participants were still more likely to enroll in Medicaid if their state offered a medically needy program. This finding holds regardless of whether we modelled medically needy programs as a binary variable (none or any medically needy program; Table 2 ) or as a continuous variable (medically needy income limit; Appendix Table A2 ). The presence of a medically needy program was associated with 1.3 more beneficiaries (p < .001, adjusted 95% confidence interval [CI: 0.5, 2.0]) per 1,000 joining Medicaid in a given month. Another interpretation is that a $100 increase in a medically needy income limit was associated with 0.2 more beneficiaries (p < .001, adjusted 95% CI [0.1, 0.4]) per 1,000 entering Medicaid in a given month.
Other aspects of Medicaid eligibility rules also had a significant relationship with likelihood of Medicaid entry. If a state had a poverty-related income limit above the federal minimum of 75% FPL, then beneficiaries were more likely to join full Medicaid. Offering higher income limits for beneficiaries who need nursing home services, a measure that would be expected to expand Medicaid enrollment, was actually associated with lower likelihood of Medicaid entry (−1.3 new Medicaid participants per 1,000 beneficiaries per month, p < .01, adjusted 95% CI [−2.2, −0.5]).
Beneficiaries who had used hospital, SNF, and especially nursing home services in the past three months were more likely to enter Medicaid. For example, the estimates from our model suggest that a recent hospital stay was associated with 5.9 or 7.7 additional new Medicaid participants per 1,000 beneficiaries in a given month for states without and with medically needy programs, respectively. 
Results: Medicaid Retention Among New Medicaid Participants
Fourteen percent of new full Medicaid entrants (n = 24,687) no longer had full Medicaid benefits one year after their initial Medicaid entry. Six percent of new full Medicaid participants switched to partial Medicaid benefits and another 8% had no Medicaid benefits whatsoever a year after their original Medicaid entry. This proportion varied depending on whether new Medicaid participants lived in a state with a medically needy program: 8.5% of new participants were no longer enrolled in Medicaid twelve months later in states with medically needy programs compared with 3.4% in states without such programs (p value <.01 for comparison). Note. LIS = Low-Income Subsidy; FPL = federal poverty level. Table presents average marginal effects from a multinomial logistic discrete survival model that also adjusts for beneficiaries' age, race, gender, time trend, cumulative health care use, changes in Part D LIS participation, socioeconomic quintile, January observations, and observations after 2010. Differences significantly different from zero at: *p < .05 level, **p < .01 level, ***p < .001 level.
When we predicted whether new Medicaid entrants were still enrolled in full Medicaid a year after their initial entry, there was a strong relationship between living in a state with a medically needy program and Medicaid exit (Table 3, Appendix Table A3 ). Living in a state with a medically needy program was associated with a 4.5 percentage point increase in the probability of leaving Medicaid altogether (p < .001, adjusted 95% CI [2.9, 6.2]) and a 3.8 percentage point increase in the likelihood of switching from full to partial Medicaid benefits (p < .001, adjusted 95% CI [1.8, 5.8] ).
In states with medically needy programs, predictions of ongoing Medicaid participation varied depending on the type of health care services new Medicaid participants used in their first month of Medicaid benefits (Figure 3 ). Under the assumption that new Medicaid participants in states with medically needy pathways used only hospital care in the month of Medicaid entry, the percentage predicted to have no Medicaid benefits 1 year later was 15.2% (adjusted 95% CI 12.5%, 18.0%). In contrast, under the assumption that new Medicaid participants in states with medically needy pathways used nursing home services in the month of Medicaid entry, the percentage predicted to have no Medicaid benefits 1 year later was 3.9% (adjusted 95% CI: 2.8, 4.9%).
In contrast, there was no significant difference in predicted likelihood of staying enrolled in Medicaid based on health care use among beneficiaries who lived in states without medically needy programs. About 4% of new Medicaid participants in states without medically needy programs were predicted to have no Medicaid benefits 1 year later regardless of what type of health care use at entry was the basis for the prediction. 
Discussion
When we tracked Medicaid entry for low-income Part D LIS beneficiaries over an 18-month period, we found that 6.7% of beneficiaries joined full Medicaid for at least a month. Beneficiaries that lived in states that offered medically needy programs had higher Medicaid entry rates, even after adjusting for multiple factors. However, within a year 14% of new full Medicaid participants either discontinued their participation in any Medicaid program or switched to partial Medicaid benefits. Living in a state with a medically needy program was associated with significantly greater likelihood of having only temporary Medicaid participation.
In states with medically needy programs, the predicted likelihood that a beneficiary would still be enrolled in full Medicaid 1 year later varied depending on the type of health care services used during the first month of Medicaid benefits. Our analysis found that using only hospital services in the first month of Medicaid benefits was associated with a higher predicted risk of Medicaid exit, whereas using nursing home services was associated with lower risk of Medicaid exit relative to beneficiaries with no use of health care services. Although the observational nature of our analysis prevents any claims that this relationship is causal, these findings are consistent with the possibility that beneficiaries with only inpatient use may have short-term medical expenses that provide temporary eligibility for full Medicaid under medically needy eligibility criteria. Our findings on Medicaid entry for a specific, low-income population can be placed in the context of findings from other studies that examine Medicaid participation across broader populations. Among beneficiaries over the age of 65, 1% joined full Medicaid or partial Medicaid with cost-sharing coverage in a year . The Part D LIS beneficiaries in our study joined Medicaid at a much higher rate, almost certainly because they have low income. Our estimate of how many new full Medicaid beneficiaries are no longer enrolled in Medicaid 1 year later (7.8%) is comparable to a previous report describing how many dual-eligible participants have at least one gap in Medicaid coverage over a 3-year period (16%) (Riley et al., 2014) . Changes in Medicaid participation may be more frequent among our study population, where beneficiaries are enrolling in Medicaid for the first time or after at least a yearlong gap in Medicaid coverage. Based on our study approach, we cannot claim a causal effect of medically needy pathways on Medicaid entry and departure. The differences that we observed in Medicaid participation among states with varying medically needy eligibility rules could be correlated with other unobserved state factors that also could influence Medicaid entry. For example, beneficiaries who lived in areas with the fewest socioeconomic resources were more likely to live in states without medically needy programs. This association raises the possibility that states that do not offer medically needy programs may also be more likely to have budgetary limitations that could dampen Medicaid participation. Among states with medically needy programs, we do not account for the other ways that eligibility criteria for these programs can vary (Watts & Young, 2012) . These factors include the time period over which medical expenses and income will be compared (e.g., 1 month vs. 6 months), differences in whether medically needy programs cover Medicare cost-sharing (Medicaid and CHIP Payment and Access Commission, 2013), and whether states offer retroactive Medicaid benefits. Unfortunately, we have no data on how the beneficiaries in our study met the eligibility criteria for Medicaid and cannot confirm whether they qualified through a medically needy pathway as opposed to other eligibility mechanisms.
Even with these limitations, one plausible interpretation of our findings is that medically needy programs serve as a temporary form of catastrophic coverage for lowincome Medicare beneficiaries. If so, these results raise questions about whether current financial assistance programs efficiently protect beneficiaries' access to medical care. It is not clear whether beneficiaries in states without medically needy programs have adequate protection against high out-of-pocket costs. Even in states with medically needy programs, beneficiaries may have difficulty affording health care until their costs are high enough for their net income to fall below the medically needy income limit. Cycling in and out of Medicaid may create extra burdens for beneficiaries as well as administrative costs for states, as they process applications and recertify whether beneficiaries are still eligible for assistance.
Instead of the current array of financial assistance programs that cover costs only in specific areas, a more seamless approach could address beneficiaries' total out-ofpocket spending (Blumenthal, Davis, & Guterman, 2015; Feder, Moon, & Scanlon, 1987) . Multiple states are currently partnering with the Centers for Medicare and Medicaid to integrate Medicare and Medicaid coverage for dual-eligible beneficiaries (Musumeci, 2014) . Addressing the fragmentation that also exists across financial assistance programs for low-income beneficiaries could support efforts to manage costs for the dual-eligible population. For example, several states in these demonstration projects are excluding beneficiaries who qualify through medically needy pathways from care coordination projects with CMS. If these beneficiaries are likely to only have temporary Medicaid coverage, this exclusion appears logistically practical (Musumeci, 2014) . However, if these beneficiaries are qualifying for Medicaid on the basis of high medical expenses, they might also be the population who would benefit the most from better care management, especially if they will be eligible for Medicaid whenever their medical costs spike.
Medically needy programs may serve as an important safety net for low-income Medicare beneficiaries with high medical costs. However, the association between medically needy programs and high rates of exit from Medicaid coverage suggest that alternative strategies for protecting Medicare beneficiaries' access to care could be more efficient and stable. 
